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Abstract 
Background: In Japan, a number of people who die from influenza are still increasing however seasonal influenza 
immunization rates among children are still low and estimated to be around 30%. Given these circumstance we 
organized questionnaire surveys from 2009 to 2010 to examine the factors influencing awareness of mothers under 
frame work of Health Belief Model (HBM) that affect seasonal flu immunization acceptance among children. 
Method: From 2009 to 2010, we sent questionnaires to randomly selected university graduated women. The 
questionnaire asked their age, seasonal flu immunization status of their children, working status, subjective life 
standards, regions where they live, perceived severity of flu to their children, perceived susceptibility to flu of their 
children, perceived efficacy or non-efficacy of flu vaccination on their children, barriers to vaccination such that flu 
vaccination is non-mandatory, fear for side effect, busy and others, cues to the action such as family doctors 
recommendations and willing to pay (WTP). After the correlation of each variable was tested by spearman test 
(SPSS 17.0) adjusted logistic regression analysis predicting routine vaccination was done. Results; we sent 554 
questionnaires to women and 226 mothers (Age 44.67±5.09) responded and 220 responses were analyzed. Among 
children of respondents, 41.2 % were routinely flu shot vaccinated. From the multivariate logistic regression model, 
HBM framework showed that perceived susceptibility to flu of their children’s (aOR=1.46, p>0.05), perceived 
severity of flu (aOR=1.14, p>0.05) to their children, perceived non-efficacy of flu vaccination on their children 
(aOR=0.12, p<0.01), and cue to the action such as family doctors’ recommendations (aOR=2.47, p<0.01) and 
knowing of the flu vaccination subsidy (aOR=1.96, p>0.05) were positive factors for flu immunization acceptance. 
On contrary, barriers such as subjective lower life standard (aOR=0.59, p<0.05), flu-shot was not mandatory 
(aOR=0.15, p<0.01), fear from side effects (aOR=0.31, p<0.05) and number of children (aOR=0.64, p<0.05) were 
negative factors. Discussion; Correct education and knowledge dissemination for mothers are necessary to raise the 
low coverage rate of their children in order to prepare potential future flu pandemic.㻌
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1. Background and Objectives 
In Japan, the number of people dying from influenza is still increasing, however, the seasonal influenza 
immunization rates especially among children are low and estimated to be approximately 30%. Considering future 
flu outbreaks, this low vaccination rate is one of public health concerns. The Health Belief Model (HBM), which 
was initially developed in the 1950s, has been one of the most widely used conceptual frameworks in health 
behaviour including immunization 2-4). Also, parents’, especially mothers’ awareness to vaccination about their 
children influences their children’s vaccination uptake 6- 9).  However, these kinds of studies are rare here in Japan. 
Under these circumstances, focusing on HBM factors as well as mothers’ awareness, we organized a questionnaire 
survey from 2009 to 2011 to examine the factors influencing maternal awareness that affect seasonal flu 
immunization acceptance among children in this study.  Health Belief Model constructs such as perceived 
susceptibility to flu of their children, perceived severity of flu to their children, perceived efficacy of flu vaccination 
on their children, perceived barriers, willing to pay (WTP), cues to the action for flu immunization of their children 
were included in the questionnaire.   
2. Subjects and Method 
From 2009 to 2011, we sent 1268 questionnaires by postal mails to randomly selected female University graduates 
using graduate books of Waseda University and other equivalent universities. Six hundred twenty eight 
questionnaires were returned because of moving out or other reasons. Two hundred twenty-six mothers who 
children had responded to these questionnaires. The questionnaire asked their age, seasonal flu immunization status 
of their children (every year, sometimes, never), mothers’ working status (yes, no), subjective life standards (very 
good, good, average, poor and very poor), regions where they live (urban, rural-adjacent, rural), and HBM 
constructs about mothers such as perceived susceptibility to flu of their children (Do you think your children 
susceptible to flu?), perceived severity of flu to their children (Do you know how severe if your child got flu?), 
perceived non-efficacy of flu vaccination on their children (Do you think flu shot is not effective for your children?), 
WTP (willing to pay; How much can you pay for flu vaccination for your children?), barriers to vaccination such 
that flu vaccination is non-mandatory, fear from side effects, busy and others, cues to the action such as family 
doctors recommendations, knowing subsidy to flu shot or not. After univariate correlation was tested by Spearman 
test, multivariate adjusted logistic regression analysis was performed predicting routine vaccination as a dependent 
variable focusing on HBM constructs. Analysis was done for about 220 first order children in order to avoid 
selection biases (SPSS 17.0). In questionnaires it was clearly noted that informed consents to participate this survey 
will be regarded to obtain by responding and returning the questionnaires. Additional IRB review was not 
undertaken.㻌
 
3. Results 
We received 226 responses from mothers. Insufficient responses were excluded and 220 returned valid 
questionnaires were used for analyze in this study. Participant mothers and children’s characteristics are shown in 
Table 1. Among the children of the respondents, 41.2% were routinely vaccinated against the flu in this group, 
which was a little higher than flu vaccination rate of around 30% in general public. The result of univariate analysis 
is shown in Table 2. From this result, extracting significant variables and HBM constructs, a multivariate logistic 
regression model was constructed. From the multivariate logistic regression model, the HBM framework has shown 
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that perceived susceptibility of flu to their children (aOR=1.46, p>0.05), perceived severity of flu to your children 
(aOR=1.14, p>0.05) and cue to the action such as family doctor recommendations (aOR=2.47, p<0.01) and 
knowing of the flu vaccination subsidy (aOR=1.96, p>0.05) were positive factors for flu immunizations of the 
children. Barriers such as the lower life standard (aOR=0.59, p<0.05), flu vaccination not being mandatory 
(aOR=0.15, p<0.01), perceived non-efficacy of flu vaccination on their children (aOR=0.12, p<0.01), fear from 
side effects (aOR=0.31, p<0.05) and number of children (aOR=0.64, p<0.05) were negative factors. Results of 
multivariate analysis are shown in Table 3. 
 
Table 1 Demographic characteristics of mother and child (n=220) 
㻌  n (%) 㻌  䡎 p 
Mother characteristic  
Age (Ave.±SD) 44.67 years±5.09 r=-0.86 
 30-40 40 (17.8) 
 41-50 154 (68.4) 
 51-60 21 (9.3) 
Mother's Working Status r=-0.24 
 Yes 75 (33.3) 
 No 137 (60.9) 
Residential Area r=0.01 
  Urban 74 (32.9) 
  Rural-Adjacent 108 (48.0) 
  Rural 32 (14.2) 
Subjective life standards    *   r=-0.16 p<0.05 
  Very good 24 (10.7) 
  Good 91 (40.4) 
  Average 87 (38.7) 
  Poor 12 (5.3) 
  Very poor 1 (0.4) 
Number of Children **   r=-0.20 p<0.01 
   One Child 73 (32.4) 
   Two Children 105 (46.7) 
   Three Children 39 (17.3) 
   Four Children 3 (1.3) 
Child Characteristics  
Age (Ave.±SD) 14.10 years±6.75 r=-0.16 
 0-1yrs 11 (4.9) 
 2-5 yrs 16 (7.1) 
 6-10 yrs 37 (16.4) 
 11-20 yrs 113 (50.2) 
  >20 yrs 41 (18.2) 
Sex                        r=0.007 
  Male                 112 (49.8) 
  Female 102 (45.3) 
Seasonal Influenza Vaccination 
㻌 Every year 93 (41.2) 
㻌 Sometimes 88 (38.9) 
  Never 39 (17.3) 㻌  㻌  㻌  
Note; Total % is not always 100% due to missing values. 
**  denote p value is less than 0.01. 
*   denote p value is less than 0.05. 
r denote coalition coefficient by spearman non parametric test. 
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Table 2 Health Belief Constructs (n=220) 㻌  
㻌  㻌  Yes No 䡎 p 
  Perceived severity of flu of their children  
    Do you know how severe if your child got flu?   199 (88.4) 18 (8.0) 0.04 0.6 
  Perceived susceptibility to flu of their children 
    Do you think your children susceptible to flu? 
30 (13.3)   188 (83.6) 0.1 0.19 
  Perceived non-efficacy of flu of their children 
 Do you think flu shot is not effective? 29(12.9) 191 (84.9) -0.25 <0.01 ** 
  Cue to the action 
    Family doctor's recommendation 97 (43.1) 123 (54.79 0.19 0.006 ** 
    Knowing of the flu vaccination subsidy 21 (9.3) 199 (88.4) 0.13 0.05 * 
    Experienced mother's recommendation 36 (16.0) 184 (81.8) -0.3 0.66 
    Friends' recommendation 59 (26.2) 161 (71.6) -0.2 0.77 
    Communication from local government 86 (38.1) 134 (59.6) 0.12 0.08 
  Barriers 
    The shot is not mandatory 31 (13.8) 189 (84.0) -0.24 <0.01 ** 
    Fear from harmful side effects 38 (16.9) 182 䠄80.9䠅 -0.2 <0.05 * 
    Busy 40 (17.8) 179䠄79.6䠅 -0.02 0.78 
    Inconvenience in geographic location 31 (13.8) 188 (83.6) 0.05 0.44 
    Long waiting time at hospital 10 (4.4) 209 (92.9) 0.08 0.24 
    Shot is expensive 39 (17.3) 180 (80.0) -0.06 0.4 
  Willing to pay 0.09 0.22 
    1000 yen 48 (21.3) 
    2000 yen 47 (20.9) 
    3000 yen 40 (17.8) 
    4000 yen   3 (1.3) 
    >4000 yen 㻌  71 (31.6) 㻌  㻌  㻌  
Note; Total % is not necessarily 100% due to missing values. 
r denote correlation coefficient by non-parametric Spearman's test.  
** denote significance of p value is less than 0.01. 
*   denote significance of p value is less than 0.05. 
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Table 3 Multivariate analysis findings for predicting flu immunization among children (n=220) 
㻌  㻌  㻌  aOR p value 95%CI   
Recommendations from family 
doctors 2.47 
** 1.28-4.73   
Perceived susceptibility to flu of 
their children 1.46  0.58-3.70   
Perceived severity of flu of their 
children 1.14  0.39-3.32   
Knowing of the flu vaccination 
subsidy 1.96  0.66-5.79   
The shot is not 
mandatory  0.15 
** 0.39-3.32   
Fear from harmful 
side effects  0.59 
* 0.39-0.90   
Number of Children 0.64 * 0.40-1.99 
Subjective (lower) life standards    0.59 * 0.39-0.90   
䠆-denote P value is multivariate binary logistic regression test. 
** denote significance of p value is less than 0.01. 
*   denote significance of p value is less than 0.05. 
Adjusted ORs were obtained from multivariate analysis of dependent variable as routine vaccination of flu 
Hosmer Lemshaw test, ROC analysis, R2=0.32 
 
 
4.  Discussion 
In Japan, flu vaccination is not mandatory and some local governments provide subsidies, but they are not widely 
implemented so that parents have to pay out of pocket vaccination fees of approximately from US$ 0 to US$70 per 
flu vaccination depending on the amount of local governments’ subsidies. 
. In previous studies, low socioeconomic factors were reported to be negative factors for health care utilization 
including immunization 1, 10). In this study, the children of lower subjective life standard of mothers were less 
vaccinated of flu vaccines. For other factors, vaccination not being mandatory was shown to be negative and 
knowing of the flu vaccination subsidy was a positive factor. In Japan, children can take mandatory vaccinations 
free and comparatively high uptake rates are shown for mandatory vaccinations. For example, measles vaccination 
rate are reported to be more than 95%. Mothers also have to wait in long lines for their children to be vaccinated at 
hospitals in Japan sometimes for a several hours so that the number of children was shown to be one barrier factor in 
this study. In previous studies abroad, a number of children had influences the delay of children’s vaccinations or 
the decrease in number of vaccination 11, 12). Also fear for side effects was shown to be a negative factor in this 
study. The results of this study suggest that in order to raise children’s flu vaccination rates in Japan to prepare for 
future flu outbreaks, the government must provide subsidies more widely, raise accessibility for children to be 
vaccinated of flu vaccinations and disseminate correct knowledge to mothers. In this study, the HB constructs has 
shown relatively clear trends even if significances were not shown due to limited number of subjects, however, can 
be said that HB model would be an effective model to validate vaccination uptake behaviors here in Japan, too. 
Especially cue to the action variable of the family doctor recommendation became a positive factor, which was 
concordant with previous studies in abroad. However, in order to conclude this, as this study was education adjusted 
study participated by only university graduate mothers so that more studies which include women with a variety of 
education levels will be necessary in future. 
 
Limitation of this study 
 
    As we used graduate books published a several years ago which led the number of participated mothers were 
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limited due to moving out the original addresses or questionnaires were sent to women who do not have children or 
married. This low recovery rate (35.31%) may be acceptable if we consider the low marriage rate and low child 
birth rate which have been a long time issues here in Japan.  
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